Repair of 8-methoxypsoralen monoadducts and diadducts in bacteriophages and bacteria.
The combined action of 8-methoxypsoralen (8-MOP) and light with lambda greater than 310 nm on bacteriophages and bacteria results in the formation of the following two types of photo-products in the DNA: monoadducts, in which 8-MOP is covalently bound to a pyrimidine base, and diadducts or cross links, in which the 8-MOP is covalently bound to two pyrimidines from complementary strands. The method of repeated irradiation has been proposed for analyzing the degree of lethality of the photoproducts in DNA. According to this method, the preparation is freed of free 8-MOP molecules after the first irradiation and then irradiated for a second time. In this case the monoadducts are converted into cross linkages between the strands. Approximately 3-10(-9) cross links/Dalton-min form in Escherichia coli DNA during the first irradiation. The rate of the formation of cross links drops by a factor of about 2 during the repeated irradiation. It has been shown that the 8-MOP monoadducts are repaired by the uvr system just as efficiently as are lethal photoproducts of the cyclobutane pyrimidine dimer type. Lethal cross linkages in bacteria and phages are repaired by the joint action of the uvr, recA, and lex systems. A scheme has been proposed for the repair of cross linkages in one genome by these systems. The photoreactivating enzyme is inactive on DNA subjected to the combined action of 8-MOP and light. The kinetics of the repair of monadducts in bacteria and phages with various defects in the repair systems have been studied. It has been shown that the products of genes recA and lex take part in the repair process according to an excision-resynthesis method. The use of the method of repeated irradiation with 8-MOP as an express method for detecting repair systems of the uvr type in cells has been proposed.